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BROADCAST RECEIVING DEVICE AND
METHOD FOR RECEIVING BROADCAST
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a Continuation Application of U.S.
application Ser. No. 13/402,157, filed Feb. 22, 2012, which
claims priority from Korean Patent Application No. 10-2011-
0063975, filed on Jun. 29, 2011, 1n the Korean Intellectual
Property Office, the disclosures of which are incorporated
herein by reference 1n their entireties.

BACKGROUND

1. Field

Methods and apparatuses consistent with exemplary
embodiments relate generally to a broadcast recerving device
and a method for receiving a broadcast thereof, and more
particularly, to a broadcast receiving device and a method for
receiving a broadcast thereof, which can process a broadcast
signal that 1s received from an external source and provide the
processed broadcast signal to a user.

2. Description of the Related Art

A digital broadcast receiving device 1n the related art 1s
provided with all constituent elements that are required to
receive a broadcast, such as a channel recerving section, a
signal processing section, a control section, and the like,
which are included in one unit. That 1s, the constituent ele-
ments, such as the channel recerving section, the signal pro-
cessing section, the control section, and the like, are mounted
on one or plural printed circuit boards (PCBs), and the one or
plural PCBs are included 1n one unit.

However, 11 all the constituent elements that are required to
receive the broadcast are included in one unit in the digital
broadcast receitving device 1n the related art, two problems
occur as follows.

First, according to the recent tendency of a digital broad-
cast receiving device, the thickness thereof has become thin-
ner. However, no matter how slim a display device becomes,
inclusion of all the constituent elements of the broadcast
receiving device in one umt will limit the slimness of the
digital broadcast receiving device.

Second, 1n the case of istalling a thin and light-weight
digital broadcast receiving device as a wall mount type
device, an RF cable that 1s required to receive the broadcast
should be 1nstalled, and this may cause restrictions in 1nstall-
ing the device.

SUMMARY

One or more exemplary embodiments may overcome the
above disadvantages and other disadvantages not described
above. However, 1t 1s understood that one or more exemplary
embodiment are not required to overcome the disadvantages
described above, and may not overcome any of the problems
described above. Accordingly, an aspect of one or more exem-
plary embodiments provides a broadcast receiving device and
a method for recerving a broadcast thereof, which can trans-
mit a broadcast data signal from a channel receiving section,
which 1s arranged 1n a separate unit from a main body umt of
the recerver, to the main body unit using a serial-parallel
converter.

According to one aspect of an exemplary embodiment, a
broadcast receiving device includes a channel receiving unit
whichrecerves a channel broadcasting signal, generates a first
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parallel signal from the recerved channel broadcasting signal,
converts the first parallel signal into a serial signal, and out-
puts the serial signal; and a main body unit which receives the
serial signal output from the channel receiving unit, recon-
verts the received serial signal 1nto a second parallel signal,
processes the second parallel signal, and outputs a video
signal, an audio signal, and an additional data signal extracted
from the processed second parallel signal.

The channel recerving umit may include a channel recerv-
ing section which processes the channel broadcasting signal
and generates the first parallel signal; and a first serial-parallel
converter which converts the first parallel signal into the serial
signal and outputs the serial signal to the main body unait.

The first senal-parallel converter may convert the serial
signal into a differential signal and may output the differential
signal to the main body unit, and the main body unit may
reconvert the recerved differential signal into a second paral-
lel signal.

Further, the first serial-parallel converter may further
include a Phase-Locked Loop which generates a clock signal
that 1s synchronized with the channel broadcasting signal
having a predetermined frequency.

Further, the first serial-parallel converter may embed the
clock signal mto the serial signal and may output the serial
signal embedded with the clock signal to the main body unit.

Further, the first serial-parallel converter may output the
clock signal to the main body unit through a separate channel
from a channel that outputs the serial signal.

The main body unit may include a second serial-parallel
converter which receives the serial signal output from the first
serial-parallel converter and reconverts the received serial
signal into the second parallel signal; and a signal processing
section which processes the second parallel signal converted
by the second senial-parallel converter and outputs the video
signal, the audio signal, and the additional data signal.

The broadcasting signal may include a data signal, a start
signal which reports a start of a transport stream, and a valid
signal which reports a valid time period of data.

The broadcast receiving device may be a wall mountable
TV.

According to another aspect of an exemplary embodiment,
a method for recetving a broadcast for a broadcast receiving
device includes, by a channel recetving unit of the broadcast
receiving device: receiving a channel broadcasting signal;
generating a first parallel signal from the recerved channel
broadcasting unit; converting the first parallel signal into a
serial signal; and outputting the serial signal to amain body of
the broadcast receiving device; and, by a main body of the
broadcast receiving device: recerving the serial signal from
the channel receiving unit and reconverting the received serial
signal into a second parallel signal; processing the second
parallel signal; and outputting a video signal, an audio signal,
and an additional data signal extracted from the processed
second parallel signal.

The step of converting the parallel signal into the serial
signal and the step of outputting the serial signal to the main
body may include converting the serial signal into a differen-
tial signal and outputting the differential signal to the main
body unit.

Further, the step of converting the parallel signal 1nto the
serial signal and outputting the serial signal to the main body
may further include generating a clock signal that 1s synchro-
nized with the broadcast signal having a predetermined fre-
quency.

Further, the step of converting the parallel signal 1nto the
serial signal and outputting the serial signal to the main body
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may include embedding the clock signal into the serial signal
and outputting the serial signal embedded with the clock
signal to the main body unait.

Further, the step of converting the parallel signal into the
serial signal and outputting the serial signal to the main body
may include outputting the clock signal to the main body unit
through a separate channel from a channel that outputs the
serial signal.

The broadcasting signal may include a data signal, a start
signal which reports a start of a transport stream, and a valid
signal which reports a valid time period of data.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will be more apparent by
describing 1n detail exemplary embodiments, with reference
to the accompanying drawings, in which:

FIG. 1 1s a block diagram schematically illustrating the
configuration of a digital broadcast recerving device accord-
ing to an exemplary embodiment;

FI1G. 2 1s a block diagram 1llustrating the configuration of a
channel recerving unit of a digital broadcast recerving device
according to an exemplary embodiment;

FI1G. 3 1s a block diagram 1llustrating the configuration of a
main body unit of a digital broadcast recerving device accord-

ing to an exemplary embodiment; and

FI1G. 4 1s a flowchart 1llustrating a method for recerving a
broadcast for a digital broadcast receiving device according,
to an exemplary embodiment.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments are described in
detail with reference to the accompanying drawings. How-
ever, the present disclosure 1s not restricted or limited to such
exemplary embodiments. For reference, in explaiming the
present disclosure, well-known functions or constructions
will not be described 1n detail so as to avoid obscuring the
description with unnecessary detail.

The term “section™ as used herein means a hardware com-
ponent, such as a processor or circuit, and/or a software
component that 1s executed by a hardware component such as
a Processor.

FIG. 1 1s a block diagram schematically illustrating the
configuration of a digital broadcast recerving device 100
according to an exemplary embodiment. As illustrated in FIG.
1, the broadcast recerving device 100 includes a channel
receiving unit 110 and a main body unit 120. In this case, the
broadcast receiving device 100 may be implemented by a
device having a channel receiving section such as adigital TV,
and particularly, by a wall mount TV.

The channel recerving unit 110 1s a separate unit that 1s
apart from the main body unit 120, and receives a broadcast-
ing signal that 1s transmitted by wire or wirelessly from an
external source to output the received broadcasting signal to
the main body unit 120.

In particular, the channel recerving umt 110 recerves the
broadcasting signal of a broadcasting channel, generates a
parallel signal, and converts the generated parallel signal 1nto
a serial signal using a serializer to output the converted serial
signal to the main body unit 120. In this case, the broadcasting
signal includes a data signal, a start signal which reports a
start of a transport stream, and a valid signal which reports a
valid time period of data.

In particular, the serializer converts the serial signal into a
differential signal 1n (+) and (-) forms to output the differen-
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t1al signal. This 1s to perform a long-distance transmission of
a high-frequency signal such as the serial signal.

Further, the channel receiving unit 110 can generate a clock
signal that 1s synchronized with the broadcasting signal. In
this case, the clock signal may be embedded into the serial
signal that 1s converted by the senalizer to be output to the
main body unit 120, or may be output to the main body umit
120 using a separate channel.

The main body unit 120 includes a configuration for driv-
ing the broadcast recerving device 100 except for the channel
receiving unit 110. For example, the main body unit 120 may
include a signal processing section, a control section, and an
output section (for example, a display section and a speaker
section).

In particular, the main body unit 120 receives the serial
signal output from the channel recerving unit 110, reconverts
the received serial signal into a parallel signal, and processes
the reconverted parallel signal to output at least one signal of
the video signal, the audio signal, and the additional data
signal to the output section.

Specifically, the main body unit 120 reconverts the serial
signal output from the serializer into a parallel signal using a
deserializer. Further, the main body umt 120 performs the
signal process using the reconverted parallel signal, and out-
puts the video signal, the audio signal, and the additional data
signal through an output section such as a display sectionor a
speaker section.

As described above, since the channel receiving unit 1s
provided separately from the main body unit 120 and the
broadcasting signal 1s transmitted from the external channel
receiving unit 110 to the main body unit 120 using a serial-
1zer-deserializer (SERDES), the thickness of the broadcast
receiving device 100 can be further reduced.

Heremnafiter, referring to FIGS. 2 and 3, the channel recerv-
ing unit 110 and the main body unit 120 will be described 1n
more detail.

FIG. 2 1s a block diagram 1illustrating the configuration of a
channel receiving unit 110 of a digital broadcast receiving
device according to an exemplary embodiment. As illustrated
in FIG. 2, the channel recerving unit 110 includes a channel
receiving section 111 and a first serial-parallel conversion
section 112.

The channel receiving section 111 receives broadcasting,
signals 1mput by wire or wirelessly from diverse external
sources, and outputs a parallel signal. In this case, the channel
receiving section 111 may include at least one of a tuner
which selects one channel from plural broadcasting channels,
a demodulator which converts a received RF signal into an IF
signal and outputs the IF signal in the form of a transport
stream, and a channel decoder which prevents a channel
transport error.

Specifically, the channel recerving section 111 selects one
broadcasting signal from the plural broadcasting signals
received from the external source and outputs a parallel sig-
nal. In this case, the broadcasting signal includes an 8-bit data
signal, a valid signal which reports a valid time period of data,
a start signal which reports a start of a transport stream, and a
clock signal, and thus 1s composed of 11 bits 1n total. In
particular, among the output signals of the channel recerving
section 111, the valid signal and the start signal are allocated
as parallel signals, and the clock signal 1s allocated as a clock
signal for transmitting the transport stream through a phase-
locked loop (PLL) provided inside the first serial-parallel
conversion unit 112.

However, 1n the case of a serial mode, according to the type
of the channel recerving section 111 used, the data signal may
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be composed of one bit. In this case, the clock speed may
correspond to 8 times the frequency 1 comparison to the
parallel mode.

The first serial-parallel conversion section 112 includes a
serializer which converts the parallel signal transmitted from
the channel recerving section 111 1nto a serial signal in order
to output the converted serial signal to the main body unit 120,
and a phase-locked loop (PLL) which generates the clock
signal. In this case, the first serial-parallel conversion section
112 can generate the serial signal by embedding the clock
signal into the parallel signal.

However, this 1s merely exemplary, and the clock signal
may be transmitted using a separate channel from the serial
signal according to the type of the serial-parallel converter
used.

Further, the first serial-parallel conversion section 112 may
convert the serial signal into a differential signal 1n (+) and (-)
forms for long-distance transmission of the serial signal and
output the differential signal D+ and D- to the main body unit
120.

As 1llustrated 1n FIG. 2, the channel receiving unit 110,
which 1s separately provided on the outside of the main body
unit 120, converts the parallel signal 1nto the serial signal to
output the converted serial signal, and thus long-distance
transmission of the broadcasting data becomes possible with-
out error even 1f the channel recerving unit 110 1s on the
outside.

FIG. 3 1s a block diagram 1llustrating the configuration of a
main body unit 120 of a digital broadcast receiving device
according to an exemplary embodiment. As illustrated in FIG.
3, the main body unit 120 includes a second serial-parallel
conversion section 121, a signal processing section 122, an
output section 123, and a control section 124.

The second sernal-parallel conversion section 121 receives
the serial signal output from the first serial-parallel conver-
s1on section 112 of the channel recerving umit 110 and recon-
verts the received serial signal into a parallel signal to output
the reconverted parallel signal to the signal processing section
122. The second sernial-parallel conversion section 121
includes a deserializer which reconverts the serial signal 1n
the form of a differential signal output from the first serial-
parallel conversion section 112 into a parallel signal, and a
phase-locked loop (PLL) which generates the clock signal.

In particular, the deserializer reconverts the put serial
signal into a 8-bit signal, a valid signal, a start signal, and a
clock signal, which 1s similar or equivalent to the parallel
signal before being input to the first serial-parallel conversion
section 112, and outputs the reconverted parallel signal to the
signal processing section 122.

The signal processing section 122 performs a signal pro-
cess on the mput parallel signal under the control of the
control unit 124. In this case, the signal processing section
122 may include a demultiplexer which demultiplexes the
parallel signal into a video signal, an audio signal, and an
additional data signal, an MPEG-2 decoder which processes
the demultiplexed video signal, and an AC-3 decoder which
processes the demultiplexed audio signal.

Specifically, the signal processing section 122 separates
the input parallel signal into the video signal, the audio signal,
and the additional data signal through multiplexing. The
separated video signal 1s processed by the MPEG-2 decoder,
and the separated audio signal 1s processed by the AC-3
decoder. Further, the signal processing section 122 outputs
the processed video signal, audio signal, and additional data
signal to the output section 123.

The output section 123 outputs the video signal, the audio
signal, and the additional data signal output from the signal
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processing section 122 to a user. In this case, the output
section 123 may include a display section 123-1 which out-
puts the video signal or the additional data signal, and a
speaker section 124-1 which outputs the audio signal.

The control section 124 receives a user command and
controls the overall operation of the broadcast receiving
device 100. In particular, the control section 124 controls the
signal processing section 122 and the output section 123 to
provide the broadcast recerved from the external source to the
user.

In this case, the control section 124 may be implemented
by a central processing unit (CPU).

As described above, since the broadcasting signal 1s trans-
mitted from the channel receiving unit 100 separately pro-
vided from the main body unit 120 to the main body unit 120
using the serializer-deserializer (SERDES), the thickness of
the broadcast recerving device 100 can be further reduced.

Heremaftter, referring to FIG. 4, a method for recerving a

broadcast for a broadcast recetving device 100 will be
described.

FIG. 4 15 a flowchart illustrating a method for receiving a
broadcast for a digital broadcast recerving device 100 accord-
ing to an exemplary embodiment.

First, the channel recerving unit 110 of the broadcast
receiving device 100 receives by wire or wirelessly broad-
casting signals input from broadcasting stations. Then, the
channel recerving unit 110 generates a parallel signal using
the broadcasting signal that 1s selected among the plural
broadcasting signals by the tuner (S410). In this case, the
parallel signal includes a data signal, a start signal which
reports a start of a transport stream, a valid signal which
reports a valid time period of data, and a clock signal for
synchronization.

Then, the channel recerving unit 110 converts the parallel
signal into the serial signal and outputs the converted serial
signal to the main body unit 120 (S420). Specifically, the
channel receiving unit 110 may convert the parallel signal
including the data signal, the start signal, the valid signal, and
the clock signal mto the serial signal. In this case, the serial
signal may be a differential signal 1n (+) and (-) forms for
long-distance transmission.

However, although it 1s exemplified that the clock signal 1s
embedded into the serial signal in the above-described exem-
plary embodiment, this 1s merely exemplary, and the clock
signal may be transmitted to the main body unit 120 sepa-
rately from the serial signal through another channel.

I1 the serial signal 1s transmitted from the channel receiving
unit 110 to the main body unit 120, the main body unit 120
reconverts the received serial signal into the parallel signal
(5430). Specifically, the main body unit 120 reconverts the
received serial signal into the parallel signal including the
data signal, the start signal, the valid signal, and the clock
signal.

Further, the main body unit 120 processes the reconverted
parallel signal (S440). Specifically, the main body unit 120
demultiplexes the reconverted parallel signal into the video
signal, the audio signal, and the additional data signal. The
demultiplexed video signal i1s transmitted to the MPEG-2
decoder, and the demultiplexed audio signal 1s transmaitted to
the AC-3 decoder to be processed.

Further, the main body unit 120 provides the received
broadcast to the user through outputting of the processed
video signal, audio signal, and additional data signal (S450).
Specifically, the main body unit 120 can display the processed
video signal or additional data signal and output the pro-
cessed audio signal through the speaker.
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As described above, since the channel recerving unit 100 1s
provided separately from the main body unit 120, the thick-
ness of the broadcast receiving device 100 can be further
reduced.

The foregoing exemplary embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present inventive concept. The exemplary embodiments can
be readily applied to other types of apparatuses. Also, the
description of the exemplary embodiments 1s intended to be
illustrative, and not to limit the scope of the claims, and many
alternatives, modifications, and variations will be apparent to
those skilled 1n the art.

What 1s claimed 1s:

1. A digital television comprising:

a channel receiving unit, the channel recerving unit com-

prising;:

a tuner configured to recerve a broadcasting signal,
select a broadcasting channel from the broadcasting
signal, and generate a {irst parallel signal from the
broadcasting channel; and

a parallel-serial converter configured to generate a clock
signal synchronized with the broadcasting signal,
convert the first parallel signal and the clock signal
into a serial signal, convert the serial signal ito a
differential signal, and output the differential signal;
and

a main body unit, the main body unit comprising:

a serial-parallel converter configured to recerve the diif-
ferential signal, convert the differential signal mto a
second parallel signal; and

a signal processing section configured to process the
second parallel signal and output a video signal and an
audio signal extracted from the processed second par-
allel signal,

wherein the channel recerving unit 1s provided physically

separated from the main body unat.

2. The digital television as claimed in claim 1, wherein the
parallel-serial converter comprises a Phase-Locked Loop
configured to generate the clock signal that 1s synchronized
with the channel broadcasting signal having a predetermined
frequency.

3. The dagital television as claimed 1n claim 2, wherein the
parallel-senal converter 1s further configured to embed the
clock signal mto the serial signal and output the differential
signal embedded with the clock signal.

4. The digital television as claimed in claim 2, wherein the
parallel-serial converter 1s further configured to output the
clock signal to the serial-parallel converter arranged 1n the
main body unit through a channel separate from a channel of
the serial signal.

5. The digital television as claimed in claim 1, wherein the
broadcasting signal comprises a data signal, a start signal
which reports a start of a transport stream, and a valid signal
which reports a valid time period of data.

6. The digital television as claimed 1n claim 1, wherein the
digital television 1s a wall mountable digital television, and
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wherein the channel receiving unit 1s provided separately

outside of the wall mountable digital television.

7. The digital television as claimed 1n claim 1, wherein the
first parallel signal 1s equivalent to the second parallel signal.

8. The digital television as claimed 1n claim 1, wherein the
main body unit does not include any tuner.

9. A method of a digital television processing a broadcast-
ing signal, the method comprising;

recerving the broadcasting signal, selecting a broadcasting

channel from the broadcasting signal, and generating a
first parallel signal from the broadcasting channel com-
prising a video signal of the broadcasting channel and an
audio signal of the broadcasting channel, by a tuner
arranged 1n a channel recerving unit of the digital tele-
v1S101;

generating a clock signal synchronized with the broadcast-

ing signal, converting the first parallel signal and the
clock signal mto a serial signal, converting the serial
signal 1to a differential signal, and outputting the dif-
ferential signal from the channel receiving unit to a main
body unit of the digital television provided separately
from the channel receiving unit, by a parallel-serial con-
verter arranged 1n the channel recerving unit of the digi-
tal television;
recerving the differential signal and converting the differ-
ential signal into a second parallel signal by a senal-
parallel converter arranged 1n the main body unit of the
digital television; and,

processing the second parallel signal and outputting a

video signal and an audio signal extracted from the
processed second parallel signal by a signal processing
section arranged in the main body unit of the digital
television.

10. The method as claimed 1n claim 9, wherein the parallel-
serial converter comprises a Phase-Locked Loop configured
to generate the a clock signal that 1s synchronized with the
channel broadcasting signal having a predetermined fre-
quency.

11. The method as claimed 1n claim 10, wherein converting
the serial signal into the differential signal comprises embed-
ding the clock signal into the serial signal, and

wherein the outputting the differential signal comprises

outputting the differential signal embedded with the
clock signal from the channel receiving unit to the main
body unit.

12. The method as claimed 1n claim 10, wherein the out-
putting the differential signal comprises outputting the clock
signal from the channel receiving unit to the main body unit
through a channel separate from a channel of the serial signal.

13. The method as claimed 1n claim 9, wherein the broad-
casting signal includes a data signal, a start signal which
reports a start of a transport stream, and a valid signal which
reports a valid time period of data.
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